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(57)Abstract: 

PURPOSE: To accurately confirm abnormality without 
using a test substrate in a substrate processing device 
such as a spin coater for applying processing to a 
semiconductor substrate in a processing room by 
generating an alarm based on a discrimination result 
between a stored appropriate flow rate level and a flow 
rate detected by a flow rate detecting means. 
CONSTITUTION: In a substrate processing line A 
provided with a spin coater 1 for applying a coating 
process and a spin developer for applying a developing 
process and installed in a dust-proof room, an 
appropriate flow rate level of processing liquid in a 
processing liquid feeding pipeline 37 is inputted from an 
input panel 51 to be stored in a storage device 35. The 
flow rate of the processing liquid in the processing liquid 
feeding pipeline 37 is detected by a flow rate sensor 52 
to be compared with the appropriate flow rate level 
stored in the storage device 35 by means of a comparing 
means 53. Based on the comparing result, when the flow 
rate of the processing liquid in the feeding pipeline 37 is discriminated from the appropriate 
value by a discriminating means 54, an alarm unit 55 is operated. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The liquids-and-solutions regurgitation means which forms a processing room in the 
protection-against-dust interior of a room managed by the predetermined cleanliness level, 
processes to a substrate in this processing interior of a room, and carries out the regurgitation 
of the liquids and solutions to said processing interior of a room, The pipe line which connects a 
liquids-and-solutions supply means to supply said liquids and solutions to said liquids-and- 
solutions regurgitation means, and said liquids-and-solutions regurgitation means and said 
liquids-and-solutions supply means, An input means to input the proper flow rate level of said 
liquids and solutions within said pipe line at least, A storage means to memorize the proper flow 
rate level inputted with said input means, A flow rate detection means to detect the flow rate of 
said liquids and solutions within said pipe line to predetermined timing, A comparison means to 
measure the flow rate detected with the proper flow rate level memorized by said storage means 
and said flow rate detection means, A substrate processor equipped with a distinction means to 
distinguish the purport which is not proper when fulfilling predetermined conditions from the 
comparison result in said comparison means, and the alarm means which emits an alarm based 
on the distinction result in said distinction means. 

[Claim 2] For said predetermined timing which detects with said flow rate detection means, said 
predetermined conditions in said distinction means are the substrate processor according to 
claim 1 it is supposed in a comparison with said comparison means that the condition that the 
flow rate detected with the proper flow rate level memorized by said storage means and said 
flow rate detection means is different continues more than the predetermined count of detection 
or beyond predetermined time including the time of the standup of discharging at least. 
[Claim 3] predetermined time spacing or predetermined time of day — a time check — the time 
check which generates a signal — said predetermined timing which is further equipped with a 
means and is detected with said flow rate detection means — at least — said time check — the 
time check from a means — the substrate processor containing the receiving timing of a signal 
according to claim 1. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention forms a processing room in the protection-against-dust 
interior of a room managed by the predetermined cleanliness level, it is the processing interior of 
a room, and is a substrate processor which processes to substrates, such as a semi-conductor 
substrate and a glass substrate for liquid crystal displays, and relates to substrate processors, 
such as a spin coater, a developer, and a scrubber, especially. 
[0002] 

[Description of the Prior Art] Generally, in substrate processors, such as a spin coater, a 
developer, or a scrubber, like drawing 8 , the cup 1 1 for drains is arranged in the protection- 
against-dust room (clean room) 1 managed below at the predetermined cleanliness level, the 
interior is made into a processing room, the semi-conductor substrate 3 is held in the processing 
interior of a room, and it holds by the rotating equipment 2. And while carrying out the 
regurgitation of the various processing liquid 4, such as photoresist liquid, a developer, and 
ultrapure water, on the semi-conductor substrate 3 of the processing interior of a room, the 
semi-conductor substrate 3 is rotated by the rotating equipment 2, and various kinds of 
processings, such as spreading, development, and washing, are performed. The substrate 
procedure which included processing conditions, such as regurgitation time amount (processing 
liquid discharge quantity) of the substrate rotational frequency at the time of the processing 
liquid regurgitation, the processing liquid types to be used, and processing liquid, etc. here is 
beforehand memorized by the predetermined storage 5. And open and close the closing-motion 
bulb 8 which opens and closes the processing liquid supply line (pipe line) 7, and if the substrate 
procedure memorized by storage 5 is specified in starting revolution processing of the semi- 
conductor substrate 3, on the occasion of the processing liquid regurgitation, the regurgitation of 
the processing liquid will carry out towards a semi-conductor substrate 3 from a processing 
liquid regurgitation nozzle 9 by the control actuation of a control actuator 6 based on the 
processing conditions in the specified substrate procedure. In addition, as for the tank for 
processing liquid supply, and 1 1, ten in drawing 8 is [ the cup for drains and 12 ] drain pipes. 
[0003] By the way, it is necessary to check whether in the time of the substrate processing 
initiation after substrate procedure modification etc., processing liquid is breathed out proper 
from the time of initiation of substrate processing generally at the time of the everyday 
substrate processing initiation at the time of resuming operation after the shutdown of the 
substrate processor of long duration, and the time of the commencement of work (an initial flow 
rate check is called hereafter). For this reason, in the former, the substrate for a trial (pilot 
wafer) was checked with the sink, the discharge quantity of discharge and this processing liquid 
was actually checked for processing liquid by viewing of an operator on the substrate for a trial 
on the processing line, and the semi-conductor substrate 3 of a processing object was 
processed after that. 
[0004] 

[Problem(s) to be Solved by the Invention] In the initial flow rate check of the conventional 
processing liquid discharge quantity, since the accuracy of measurement of discharge quantity 
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was dependent only on skill of an operator, an exact measurement result was not able to be 
obtained. And since, as for close, the operator needed to perform the check in the protection- 
against-dust room 1, there was a possibility that the cleanliness level in the protection-against- 
dust room 1 might fall with the dust which wear of protection-against-dust clothes, a dust 
respirator, etc. takes great time and effort to, and it not only causes degradation of working 
efficiency, but is generated from the body. Furthermore, the approach of enforcing was desired in 
the initial flow rate check, without using the substrate for a trial, since substrate ingredient cost 
and the processing time increase only in the part which uses the substrate for a trial. 
[0005] In view of the above-mentioned technical problem, this invention measures liquids-and- 
solutions discharge quantity to accuracy, improves the cleanliness level of working efficiency and 
a protection-against-dust room, and aims at offering the substrate processor which can carry 
out an initial flow rate check, without using the substrate for a trial further. 
[0006] 

[Means for Solving the Problem] The liquids-and-solutions regurgitation means which the 
technical-problem solution means concerning claim 1 of this invention forms a processing room 
in the protection-against-dust interior of a room managed by the predetermined cleanliness 
level, processes to a substrate in this processing interior of a room, and carries out the 
regurgitation of the liquids and solutions to said processing interior of a room, The pipe line 
which connects a liquids-and-solutions supply means to supply said liquids and solutions to said 
liquids-and-solutions regurgitation means, and said liquids-and-solutions regurgitation means 
and said liquids-and-solutions supply means, An input means to input the proper flow rate level 
of said liquids and solutions within said pipe line at least, A storage means to memorize the 
proper flow rate level inputted with said input means, A flow rate detection means to detect the 
flow rate of said liquids and solutions within said pipe line to predetermined timing, A comparison 
means to measure the flow rate detected with the proper flow rate level memorized by said 
storage means and said flow rate detection means, It has a distinction means to distinguish the 
purport which is not proper when fulfilling predetermined conditions from the comparison result 
in said comparison means, and the alarm means which emits an alarm based on the distinction 
result in said distinction means. 

[0007] Said predetermined timing which detects the technical-problem solution means 
concerning claim 2 of this invention with said flow rate detection means The time of the standup 
of discharging is included at least. Said predetermined conditions in said distinction means In a 
comparison with said comparison means, it is supposed that the condition that the flow rate 
detected with the proper flow rate level memorized by said storage means and said flow rate 
detection means is different is continued more than the predetermined count of detection or 
beyond predetermined time. 

[0008] the technical-problem solution means concerning claim 3 of this invention — 
predetermined time spacing or predetermined time of day — a time check — the time check 
which generates a signal — said predetermined timing which is further equipped with a means 
and is detected with said flow rate detection means — at least — said time check — the time 
check from a means — the receiving timing of a signal is included. 
[0009] 

[Function] In the substrate processor concerning this invention claim 1, the proper flow rate 
level of liquids and solutions is beforehand inputted with an input means, and this is memorized 
with a storage means. And in the time of commencement-of-work inspection etc., the 
regurgitation of the liquids and solutions is carried out with a liquids-and-solutions regurgitation 
means in the protection-against-dust interior of a room. Under the present circumstances, the 
flow rate which detected the flow rate of liquids and solutions with the flow rate detection 
means, and was detected with the comparison means is compared with proper flow rate level, 
and when the flow rate of liquids and solutions distinguishes the purport which is not proper with 
a distinction means, an alarm is emitted with an alarm means, that that is right, then an operator 
— the exterior of a protection-against-dust room — without moving from its seat — and an 
abnormality check can be performed, without using the substrate for a trial. 
[0010] In the substrate processor concerning this invention claim 2, alarm actuation with an 
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alarm means is limited and performed, only when the condition that proper flow rate level and a 
actual flow rate are different continues more than the predetermined count of detection. If it 
does so, it can detect whether it is an abnormal condition in the condition of having passed 
through predetermined build up time of operation in the time of the substrate processing 
initiation after substrate procedure modification (at namely, the time of the standup of liquids— 
and-solutions discharging) etc. at the time of the everyday substrate processing initiation at the 
time of resuming operation, and the time of the commencement of work, for example after the 
shutdown of the substrate processor of long duration, starts, and can prevent incorrect- 
recognizing it as it being an abnormal condition before completion. 

[001 1] if the case of all-night service etc. becomes predetermined time spacing or time of day 

predetermined every day in the substrate processor concerning this invention claim 3 when an 

initiation event of operation cannot be specified — a time check — a means — a time check — 

a signal — generating — a flow rate detection means — a time check — the time check from a 

means — a flow rate is periodically detected to the receiving timing of a signal. 

[0012] 

[Example] 

{The 1st example} 

<Configuration> drawing 1 is the appearance perspective view showing the outline of the 
substrate processor of the 1st example of this invention. The substrate processor of this 
example is formed in the protection-against-dust interior of a room where the whole mechanical 
configuration shown in drawing 1 was managed below at the predetermined cleanliness level, 
processing (this example — spreading processing and a development — ) of a single string 
[ substrate / 21 / semi-conductor ] It is equipment for performing adhesion consolidation 
processing, heat-treatment, and cooling processing, and the spin developer SD who is the 
substrate processing section which performs the spin coater SC which is the substrate 
processing section which performs spreading processing, and a development is arranged at a 
transverse-plane side, and forms the substrate processing train A. 

[0013] Moreover, the adhesion consolidation unit AH which is the substrate processing section 
which performs various heat treatments, a hot plate HP, and the cooling plate CP are arranged in 
three dimension, and form the substrate processing field B in the location by the side of the 
back which counters the substrate processing train A. 

[0014] Furthermore, it is inserted into the substrate processing train A and the substrate 
processing field B, the conveyance field C which extends in accordance with the substrate 
processing train A is established in this equipment, and the carrier robot 22 is stationed free 
[ migration ] in this conveyance field C. This carrier robot 22 has the mobile 24 which has the 
supporter material 23 which consists of an arm of the couple which supports the semi- 
conductor substrate 21. The arm of the vertical couple which constitutes this supporter material 
23 Are movable, an arm drive (graphic display abbreviation) — respectively — independently — 
the substrate processing train A side and the substrate processing field B side — an attitude — 
As the substrate which has conveyed the substrate which processing ended with one arm among 
one which constitutes these substrates processing train A and the substrate processing field B 
of the processing sections from the front substrate processing section etc. with the arm of 
reception and another side is put on the processing section, the semi-conductor substrate 21 
can be exchanged. 

[0015] In addition, although the graphic display is omitted, the drive of a three dimension is 
connected with a carrier robot's 22 mobile 24, by controlling this drive, a mobile 24 is moved 
before each substrate processing section, and carrier delivery of the semi-conductor substrate 
21 is made possible. Moreover, 27 in drawing 1 is a nozzle device (liquids-and-solutions 
regurgitation means) which has three processing liquid regurgitation nozzles 39, and carries out 
the regurgitation of the processing liquid to the semi-conductor substrate 21. Actuation control 
of the turning of this nozzle device 27 in the direction of arrow-head G in drawing 1 is enabled 
[ that rise and fall are free and ] by the driving gear which is not illustrated. 
[0016] And the indexer IND which performs taking out of the semi-conductor substrate 21 from 
a cassette 25 and carrying in of the semi-conductor substrate 21 to a cassette 25 is formed in 
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the edge of the one side (drawing left-hand side) of the substrate processing train A, the 
substrate processing field B, and the conveyance field C. The transfer robot 26 formed in this 
indexer IND sends out the semi-conductor substrate 21 to ejection and a carrier robot 22 from a 
cassette 25, or returns the semi-conductor substrate 21 with which a series of processings 
were performed to reverse to reception and a cassette 25 from a carrier robot 22. In addition, 
although the graphic display to drawing 1 is omitted, the interface buffer (IF-B) which delivers 
the semi-conductor substrate 21 among other substrate processors is formed in the edge of the 
other side (drawing right-hand side) of the substrate processing train A, the substrate 
processing field B, and the conveyance field C, and collaboration with the transfer robot and 
carrier robot 22 which were formed in the interface buffer performs carrier delivery processing 
of the semi-conductor substrate 21. 

[0017] Drawing 2 is the mimetic diagram showing the semi-conductor substrate 21 and the 
processing liquid feeder style 30 in the spin coater SC in the substrate processing train A of this 
example. In drawing 2 , a thin line shows an electric wiring system and the thick wire shows the 
processing liquid supply line (pipe line) 37. The part below the alternate long and short dash line 
in drawing 2 is a mechanical configuration of a spin coater SC shown in drawing 1 , and is 
prepared in the protection-against-dust room (clean room) 31 managed below at the 
predetermined cleanliness level. To it, the part above the alternate long and short dash line in 
drawing 2 is the configuration of the control section of a spin coater SC, and is prepared outside 
the protection-against-dust room 31. The cup 41 for drains is arranged, a processing room is 
formed in the interior, and revolution actuation is carried out at a spin coater SC by the motor 
which the rotating equipment 32 prepared in the cup 41 for drains does not illustrate. And 
discharge and the semi-conductor substrate 21 are rotated for predetermined photoresist liquid 
34 (processing liquid 34 is only called hereafter) as liquids and solutions to up to the semi- 
conductor substrate 21 held by the rotating equipment 32 to the processing interior of a room, 
and spreading processing is performed. The substrate procedure which included processing 
conditions, such as regurgitation time amount (processing liquid discharge quantity: proper flow 
rate level) of the substrate engine speed at the time of the processing liquid regurgitation, the 
processing liquid types to be used, and processing liquid, etc. here is beforehand memorized by 
the predetermined storage 35 (storage means). And in starting revolution processing of the 
semi-conductor substrate 21, the substrate procedure memorized by storage 35 is specified. 
The closing motion bulb 38 (solenoid valve) prepared in the processing liquid supply line (pipe 
line) 37 is opened and closed by control actuation of the control actuator 36 based on the 
processing conditions in the specified substrate procedure, and on the occasion of the 
regurgitation of processing liquid, it is constituted so that the regurgitation of the processing 
liquid may be carried out towards the semi-conductor substrate 21 from the processing liquid 
regurgitation nozzle (liquids-and-solutions regurgitation means) 39. In addition, as for the 
pressure tank (liquids-and-solutions supply means) of 20-301. capacity with which 40 in drawing 
2 supplies processing liquid to said processing liquid regurgitation nozzle 39 through said 
processing liquid supply line 37, and 41, the cup for drains and 42 are drain pipes. Moreover, the 
standby pot 43 which held the predetermined solvent contained in the same processing liquid 34 
or the same it as what is supplied from a pressure tank 40 is formed in the side of the cup 41 for 
drains. The head of the processing liquid regurgitation nozzle 39 moves between the upper part 
of the semi-conductor substrate 21 on the rotating equipment 32 shown as a continuous line, 
and the inside of the standby pot 43 shown with a broken line to drawing 2 by the turning and 
rise and fall of the direction of arrow-head G in drawing 1 . It is prevented [ inside / of the 
standby pot 43 full of a solvent ambient atmosphere predetermined in the processing liquid 
regurgitation nozzle 39 to the time of un-using it ] in desiccation at the head. In addition, 
although the filter arranged for the purpose of clearance of particle, the MANYU hold for passage 
adjustment, etc. are actually prepared in the processing liquid supply line 37, these are omitted 
for convenience by drawing 2 . 

[0018] And the input panel 51 for the substrate processor of this example inputting the proper 
flow rate level of said processing liquid in said processing liquid supply line 37, and memorizing to 
said storage 35 (input means), The flow rate sensor 52 which detects the flow rate of said 
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processing liquid in said processing liquid supply line 37 to predetermined timing (flow rate 
detection means), A comparison means 53 to measure the flow rate detected with the proper 
flow rate level memorized by said store 35 and said flow rate sensor 52, It has a distinction 
means 54 to distinguish the purport which is not proper when fulfilling predetermined conditions 
from the comparison result in said comparison means 53, and the alarm (alarm means) 55 which 
emits an alarm based on the distinction result in said distinction means. 

[0019] Said input panel 51 is equipped with the various data input keys containing the circuit 
changing switch and the flow rate level concerned for a flow rate level input etc., is installed in 
the exterior of said protection-against-dust room 31, and sets up the proper flow rate level of 
processing liquid freely by an operator's numerical input at any time. In addition, since the input 
numeric value from the input panel 51 is memorized by said storage 35, the input value 
concerned is held until it is reinputted from the input panel 51 next. 

[0020] A float type sensor as shows said flow rate sensor 52 to drawing 3 is used. For a needle 
for the float with which a processing liquid outlet and 61 fitted in [ 60A in drawing 3 / in a 
processing liquid inlet port and 60B ] loosely free [ rise and fall in the taper tubing 62 ] for a 
body and 62 as for taper tubing and 63, two or more transparency mold photo interrupters with 
which 64 detects the head location of float 63, and 65 to adjust the diameter of passage, and 66, 
as for a nut and 68, the tongue of said needle 65 and 67 are [ a case and 69 ] packing. Like 
drawing 4 , this flow rate sensor 52 detects the flow rate of the processing liquid in the 
processing liquid supply line 37 using the location at the head float 63 being determined from 
balance with the energization force of the processing liquid which goes up the inside of the taper 
tubing 62 from a lower part, and the self-weight force of float 63, and detects the location at the 
head float 63 with said two or more transparency mold photo interrupters 64. Said each 
transparency mold photo interrupter 64 is constituted the light emitting devices 71, such as one 
LED, and the photo detectors 72, such as one photodiode by which opposite arrangement is 
carried out at this light emitting device 71, being used as 1 set, and the group of each 
transparency mold photo interrupter 64 is arranged at equal intervals in the vertical direction. In 
addition, since the lifting distance from the lowest end position at the head float 63 is 
proportional to the flow rate in the taper tubing 62 in linearity, it is detecting the existence of 
the optical coupling of the group of the transparency mold photo interrupter 64 arranged at equal 
intervals, and can calculate a flow rate by very easy count, and the time check which clocks the 
fixed timing set to every [ after discharging initiation ] discharging initiation switch 76A at the 
time of processing liquid discharging of the processing liquid regurgitation nozzle 39 of a spin 
coater SC starting the light emitting device 71 of this flow rate sensor 52, and fixed time amount 
(for example, for 3-5 seconds) — in response to the signal from means 76B, actuation control 
of the control actuator 36 is carried out through the actuation circuit 73 in drawing 2 . 
[0021] The microcomputer MC equipped with CPU, ROM, and RAM is used, and said storage 35, 
said control actuator 36, said comparison means 53, and said distinction means 54 are equivalent 
to each functional block which CPU realizes according to the program memorized by ROM or 
RAM. Among these, the predetermined tolerance (**sigma) determined by the experience to the 
appropriate flow level (floor line) memorized in the store 35 is added, said comparison means 53 
outputs a normal signal (Low signal), when filling the following (1) type, and when not filling, it 
outputs a reversal signal (High signal). In addition, D in (1) type is the value of the flow rate 
detected with the flow rate sensor 52. 
[0022] Floor line-sigma<=D<=floor line+sigma — (1) 

Like drawing 2 , said distinction means 54 is equipped with the signal output part 75 which 
outputs an alarm signal to an alarm 55, when the reversal signal (High signal) from said 
comparison means 53 continues and the counted value of the counter 74 which counts the 
count of an input of the reversal signal concerned, and this counter 74 becomes beyond 
predetermined two or more values (for example, "3"). In addition, said counter 74 will be reset 
once a normal signal (Low signal) is inputted, and it is constituted so that counted value "0" may 
be held, until a reversal signal (High signal) is inputted next. 

[0023] The various devices by which said alarm 55 reports an abnormal condition to operators, 
such as a buzzer which generates an electric predetermined sound for the alarm signal from said 
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distinction means 54 at the time of a carrier beam, and a red lamp with which red light is 
generated, are used. 

[0024] In addition, although only the processing liquid supply line 37 corresponding to one 
processing liquid regurgitation nozzle 39 is indicated to drawing 2 , the flow rate sensor 52 and 
actuation circuit 73 grade which accompany each processing liquid supply line 37 and them 
corresponding to three processing liquid regurgitation nozzles 39 are actually connected to 
Microcomputer MC in juxtaposition. Moreover, the timing and the rotational frequency of a 
revolution of a motor which add Microcomputer MC to the function shown in drawing 6 , and 
drive the rotating equipment 32 at the time of spreading processing, The storage which holds 
various data of operation, such as turning for the regurgitation of the processing liquid 
regurgitation nozzle 39, timing of rise and fall, open actuation timing of the closing motion bulb 
38, and the open operating time, using which processing liquid regurgitation nozzle 39 and which 
is not illustrated, It also has the function which controls them based on the storage. In addition, 
since each of the adhesion consolidation unit AH, a hot plate HP, and the cooling plate CP is a 
general configuration, detailed explanation is omitted. 

[0025] In the time of general spreading using <actuation at time of general processing> 
photoresist liquid, and a development the substrate processor of the above-mentioned 
configuration — the carrier robot 22 in the conveyance field C — the semi-conductor substrate 
21 — the various substrate processing sections (a spin coater SC — ) Conveying in order of 
predetermined conveyance between the spin developer SD, the adhesion consolidation unit AH, a 
hot plate HP, the cooling plate CP, etc., it takes in and out of those processing sections, and a 
series of down stream processing is performed. At this time, in a spin coater SC, actuation of 
the motor, the turning of the processing liquid regurgitation nozzle 39 and rise and fall which 
drive a rotating equipment 32, and the closing motion bulb 38 is controlled by control of 
Microcomputer MC, and spreading processing of photoresist liquid is made. 
[0026] <actuation at the time of an initial flow rate check> — in order to perform the above 
general processings, actuation of the spin coater SC when starting the stopped substrate 
processor and actuation are explained in full detail below using the flow chart of drawing 5 . An 
operator inputs into Microcomputer MC first the various data of operation in the spreading 
processing which it is going to perform using the input panel 51 (step S1). While the inputted 
various data of operation are memorized as data of operation by the store which is not 
illustrated at this time The open operating time of the closing motion bulb 38 corresponding to 
the processing liquid regurgitation nozzle 39 and it which are used among the data of operation 
(T) (for example, 0.5 seconds), And the data (floor line) of the proper flow rate per unit time 
amount of the processing liquid which should flow the processing liquid supply line 37 then are 
memorized by storage 35 as data for an initial flow rate check (step S2). And this decision it is 
judged to be whether all the entries of data were completed (step S3) is judged by whether 
discharging initiation switch 76A was pushed. An operator pushes discharging initiation switch 
76A, after all entries of data are completed. 

[0027] A push on discharging initiation switch 76A checks that the head of the processing liquid 
regurgitation nozzle 39 has set in the standby pot 43 in the nozzle device 27 (step S4). If there 
is no head of the processing liquid regurgitation nozzle 39 into the standby pot 43 at this time, 
the nozzle device 27 is driven and the head of the processing liquid regurgitation nozzle 39 is 
located in the standby pot 43. 

[0028] And based on the data for the initial flow rate check memorized by the store 35, only the 
open operating time (T) opens the closing motion bulb 38 corresponding to the processing liquid 
regurgitation nozzle 39 to be used, and the processing liquid pressurized and sent from a 
pressure tank 40 is made to breathe out from the processing liquid regurgitation nozzle 39 (step 
S5). And the flow rate (D) of processing liquid is detected with the flow rate sensor 52 arranged 
all over the processing liquid supply line 37 concerned between this open operating time (T) 
(step S6). All the light emitting devices 71 in drawing 4 emit light by actuation of the actuation 
circuit 73 between this open operating time (T), a location is detected, it is checking the location 
of the photo detector arranged among the carrier beam photo detectors 72 in the light from a 
light emitting device 71 at the best, and, specifically, it detects [ the head of float 63 is detecting 
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the hydrostatic pressure in the taper tubing 62, and ] the flow rate in the processing liquid 
supply line 37. 

[0029] At this time, the comparison means 53 adds the predetermined tolerance (**sigma) 
determined by the experience to the proper flow rate level (floor line) memorized in the store 35, 
and compares it with the flow rate (D) of the processing liquid detected with the flow rate sensor 
52 (step S7). And when filling (1) type mentioned above, a normal signal (Low signal) is outputted, 
and when not filling, a reversal signal (High signal) is outputted. 

[0030] When the flow rate (D) to which the normal signal (Low signal) was outputted and which 
was case [ the flow rate ] namely, detected has reached the proper flow rate (floor line), the 
activity of an initial flow rate check is terminated normally, it waits for predetermined actuation 
of an operator, and spreading processing which carried out the data input at step S1 is 
performed. On the contrary, when a reversal signal (High signal) is outputted, the counter 74 of 
the distinction means 54 carries out the addition count of the reversal signal (High signal) from 
the comparison means 53 (step S8). Whenever the counted value of a counter 74 performs step 
S8, it increases with 1 , 2, and 3. When the flow rate (D) to which the reversal signal (High signal) 
was outputted and which was case [ the flow rate ] namely, detected has not reached a proper 
flow rate (floor line) as a result of the 1st regurgitation, since counted value is 1, it is judged to 
be NO by step S9, and waits for directions of the re-regurgitation (step S10). directions of this 
re-regurgitation — a time check — after means 76B receives the signal of actuation of 
discharging initiation switch 76A, it is made by sending the fixed timing signal outputted for every 
fixed time amount to the control actuator 36. a time check — an input of the fixed timing signal 
from means 76B makes flow rate detection with the regurgitation for the second time based on 
the data for the initial flow rate check memorized by step S5 at return and a store 35. 
[0031] In spite of having performed 3 times of regurgitation, when the detected flow rate (D) 
does not reach a proper flow rate (floor line), as a result of step S8, counted value is set to 3 
and judged to be YES by step S9. lowering of the welding pressure of this 40, i.e., a pressure 
tank, and the processing liquid supply line 37 — getting it blocked — etc. — a certain 
abnormalities in equipment occur, and since it means having not resulted in proper flow rate level 
even if fixed build up time passes, an alarm signal is outputted in a signal output part 75 at this 
event. If it does so, an alarm 55 will generate an electric predetermined sound and red light, and 
an abnormal condition will be reported to an operator (step S11). 

[0032] Thus, since the flow rate sensor 52 was formed in the processing liquid supply line 37, the 
abnormal condition was detected as compared with the proper flow rate level set up beforehand, 
the alarm 55 has reported this condition to the operator and it is not necessary to use the 
substrate for a trial like the conventional example, the part and ingredient cost can be reduced. 
[0033] Moreover, since the above-mentioned abnormal condition can be recognized even if an 
operator is in the exterior of the protection-against-dust room 31, compared with the 
conventional example which was being inspected visually in the protection-against-dust room 31, 
an operator can hold on the level of a request of the cleanliness in the protection-against-dust 
room 31, and can perform contamination control easily. And since it becomes unnecessary to 
wear protection-against-dust clothes, a dust respirator, etc., working efficiency can be improved. 
Furthermore, the accuracy of measurement of discharge quantity can obtain a measurement 
result very exact in a short time for skill to ****** compared with the conventional example only 
depending on viewing of an operator and skill. 

[0034] Moreover, since alarm actuation with an alarm 55 is limited and performed only when the 
condition that the flow rate detected with the proper flow rate level by which the store 35 
memorized, and a flow rate sensor 52 is different continues more than the predetermined count 
of detection (3 times) For example, it sets at the time of the substrate processing initiation after 
substrate procedure modification etc. at the time of the everyday substrate processing initiation 
at the time of resuming operation after the shutdown of the substrate processor of long 
duration, and the time of the commencement of work (at namely, the time of the standup of 
processing liquid discharging). It is not immediately judged as an abnormal condition with the lack 
of a flow rate at the time of the regurgitation of the 1st time. Therefore, it can prevent 
incorrect-recognizing sensitively the unstable state of temporary equipment which can detect 
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whether it is an abnormal condition, starts and is seen only before completion in the condition of 
having passed through predetermined build up time of operation to be the abnormal condition of 
equipment. 

[0035] It sees synthetically, and the stop time of equipment is short and equipment with high 
availability is obtained by these. 
[0036] {The 2nd example} 

<Configuration> drawing 6 is drawing showing the substrate processor of the 2nd example of this 
invention. The element which has the function same about each element in drawing 6 as the 1st 
example explained attaches the same sign. Since the initiation event of a substrate processor of 
operation cannot be specified in the case of continuous all-night service, the substrate 
processor of this example is constituted so that an abnormality check may surely be performed 
about the fixed time of day of the one day. namely, the time check which clocks the same 
discharging initiation switch 76A as the 1st example explained the substrate processor of this 
example like drawing 6 as an element which determines the detection timing of a flow rate 
sensor 52, and the time span of fixed predetermined timing — if time of day predetermined every 
day, 0:00 [ for example, ], 8:00, and 16:00 come in addition to means 76B — a time check — the 
time check which generates a signal — it has means (timer) 76C. namely, this example — except 
for the time of the standup of processing liquid discharging of a substrate processor — said time 
check — the time check from means 76C — it is constituted so that actuation of the initial flow 
rate check which breathes out processing liquid and checks a flow rate also by the receiving 
timing of a signal may be carried out. Since other configurations are the same as that of the 
thing of the 1st example shown in drawing 1 thru/or drawing 4 , explanation is omitted. 
[0037] About the substrate processor of the above-mentioned configuration <of operation>, the 
actuation in the predetermined time of day mentioned above is explained based on drawing 7 . In 
addition, it explains to a store 35 here as that the data of proper flow rate level were beforehand 
remembered to be. first — if predetermined time of day comes when the spin coater SC is 
performing the usual spreading processing actuation while a substrate processor performs the 
usual actuation (step S12) — a time check — means 76C — a time check — a signal is emitted. 
Moreover, when it is thought that he wants to check a flow rate to arbitration in the time of an 
operator interrupting an activity etc., an operator pushes discharging initiation switch 76A, and 
directs a flow rate check (step S13). the case where either of steps S12 and S13 is YES — step 
S6 — actuation of the regurgitation and the check of a flow rate of the processing liquid from 
the processing liquid regurgitation nozzle 39 is performed as follows. Since the actuation after 
step S6 is the same as that of an example as stated above, the same sign is given to a 
corresponding step and the explanation is omitted. 

[0038] thus — according to this example — a time check — means 76C — a predetermined 
time interval (every 8 hours) — a time check — a signal is emitted, and automation of operation 
can be recommended more, being able to check the flow rate of processing liquid at time of day 
predetermined every day, being able to check a flow rate automatically in consideration of the 
operating hours of works etc., and maintaining the dependability of equipment with a 
predetermined time interval, in addition, a time check — a signal may be emitted at the time of 
day of what [ not only ] emits a signal at the time of day same every day as means 76C but what 
emits a signal only at intervals of predetermined time and the arbitration which changes with 
predetermined programs every day. Other effectiveness is the same as the 1st example. 
[0039] {Modification} 

(1) Although each above-mentioned example showed the example which applies this invention 
about a spin coater as a substrate processor, as long as a spin developer, a spin scrubber, or 
HMDS processes a request to the semi-conductor substrate 21 in the protection-against-dust 
interior of a room managed below at the predetermined cleanliness level besides this, you may 
apply to what kind of thing. In addition, the processing liquid (pure water etc.) at the time of 
applying to a spin scrubber is usually supplied from the former tank (pressure tank 40) of a works 
line. 

[0040] (2) Although each above-mentioned example explained only the processing liquid which 
processes to the semi-conductor substrate 21 as an example of liquids and solutions If it is in 
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the spin coater which attached the equipment which carries out the regurgitation of the solvent 
to the cup for drains besides this in order to wash for example, the cup for drains This solvent 
can be treated as liquids and solutions, this invention can also be applied to the initial flow rate 
check, and this invention is applicable if the regurgitation of the liquids and solutions is carried 
out to the processing interior of a room in short. Moreover, although formed the standby pot full 
of a predetermined solvent ambient atmosphere, the processing liquid regurgitation nozzle was 
made to stand by at the time of un-using it and desiccation at the head was prevented, this 
structure is not necessarily required of the above-mentioned example. Moreover, although the 
processing liquid regurgitation for an initial flow rate check was performed in the standby pot in 
the above-mentioned example, this regurgitation may also be performed for example, not only 
the inside of a standby pot but within the cup for drains. 

[0041] (3) In the 1st example, as a flow rate sensor 52, as shown in drawing 3 , the float type 
magnetism sensor which detects the location of a float by the magnetism method although the 
float type optical sensor which carries out the land survey of the location of a float optically was 
used may be used, and the ultrasonic flow rate sensor which used the Doppler effect further, or 
the Karman vortex type flow rate sensor which detects the vortical frequency generated 
selectively may use. Furthermore, as a flow rate sensor 52, a flow rate may be detected by 
detecting transition of the amount of the processing liquid in the cup 41 for drains (waste fluid). 
[0042] (4) Although [ the above-mentioned example / the predetermined conditions in a 
distinction means / the condition that the flow rate detected in the comparison with a 
comparison means with the proper flow rate level memorized by the storage means and a flow 
rate detection means is different ] it continues more than the predetermined count of detection 
It is good also as the condition that the flow rate detected with the proper flow rate level 
memorized by the storage means and a flow rate detection means is different continuing beyond 
predetermined time. It cannot be overemphasized that the same effectiveness as the above- 
mentioned example can be acquired also in this case. 

[0043] (5) In each above-mentioned example, although the flow rate sensor 52 was arranged 
between the pressure tank 40 and the closing motion bulb 38 like drawing 2 and drawing 6 , even 
if it arranges a flow rate sensor 52 between the closing motion bulb 38 and the processing liquid 
regurgitation nozzle 39, don't interfere. 
[0044] 

[Effect of the Invention] A liquids-and-solutions supply means to supply a liquids-and-solutions 
regurgitation means and liquids and solutions to a liquids-and-solutions regurgitation means 
according to claim 1 of this invention, The pipe line which connects these, and an input means to 
input the proper flow rate level of liquids and solutions, A storage means to memorize proper 
flow rate level, and a flow rate detection means to detect the flow rate of liquids and solutions, 
Since it has a comparison means to compare the detected flow rate with proper flow rate level, a 
distinction means by which the flow rate of liquids and solutions distinguishes the purport which 
is not proper based on a comparison result, and the alarm means that emits an alarm based on 
the distinction result in a distinction means The proper flow rate level beforehand set up with 
the input means and a actual flow rate are measured, an abnormal condition is detected, and an 
alarm means can report this condition to an operator. Therefore, setting up arbitrary proper flow 
rate level freely, even if it does not use the substrate for a trial like the conventional example, an 
abnormal condition can be detected very easily. From this, only the part which can omit the 
substrate for a trial compared with the conventional example can reduce ingredient cost. 
Moreover, since an abnormal condition can be recognized even if an operator is in the exterior of 
a protection-against-dust room, compared with the conventional example which was being 
inspected visually in the protection-against-dust interior of a room, an operator can hold on the 
level of a request of the cleanliness of the protection-against-dust interior of a room, and can 
perform contamination control easily. And since it becomes unnecessary to wear protection- 
against-dust clothes, a dust respirator, etc., working efficiency can be improved. Furthermore, it 
is effective in the ability to obtain a measurement result very exact in a short time for skill to 
****** compared with the conventional example for which the accuracy of measurement of 
discharge quantity depended only on skill of an operator, and the stop time of equipment is short 
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and equipment with high availability is obtained. 

[0045] Since according to claim 2 of this invention alarm actuation with an alarm means is limited 
and performed only when the condition that proper flow rate level and a actual flow rate are 
different continues more than the predetermined count of detection For example, it sets at the 
time of the substrate processing initiation after substrate procedure modification etc. at the time 
of the everyday substrate processing initiation at the time of resuming operation after the 
shutdown of the substrate processor of long duration, and the time of the commencement of 
work (at namely, the time of the standup of liquids-and-solutions discharging). In the condition of 
having passed through predetermined build up time of operation, it is detectable whether it is an 
abnormal condition, it starts and the effectiveness that it can prevent incorrect-recognizing it as 
it being an abnormal condition sensitively is before completion. 

[0046] if predetermined time spacing or predetermined time of day comes according to claim 3 of 
this invention — a time check — the time check which generates a signal — a means — having 
— a time check — the time check from a means, since it constitutes so that a flow rate may be 
detected to the receiving timing of a signal When [, such as a case of all-night service, ] an 
initiation event of operation cannot be specified, an abnormal condition can be detected 
periodically and the effectiveness that the abnormality check according to the working hour of 
works etc. can be performed is in a predetermined time interval or predetermined time of day. 



[Translation done.] 
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-4-5fcco-?;fc5 0 mifSJtK^S 5 3 i4, 8E1t 10 

mm.3 5rttiBig*nfcan**u'<A' (fd ic^l 

J0*U fc© (1) SSr«fc1-*^^H:J&ff«^- (Lo 
wflTSO Srtb^U WfcSfcvM*#KRteflri§- (Hi g 
h{f-5§-) 433, (.1) St* ©DliMty 

f 52 LfcsftiCOfiTefcSo 
[0 0 2 2] FL-«ID^FLIa "(1) 

b(OR&m^ (Hi ghfflf) ^igSLfc^lcSigK 
i|te{f^©A;o«£#?yh^5#'>y^7 4fc, iR* 20 

"3" ) £U:t4ofcfc#K:T9-Afl|#4r»«»5 5 

>^7 4f4, -J.^^ff# (Lowg^) #SA73£4x5 
fc y-fey h L, fclC^iiEff^ (H i g hft#) *SA** 
iL5*-C*^>MI "0" £UWi-Z>£?Ml&£frZ> 0 
[0 0 2 3] suie#$B^ 5 5 (4, SWB*JgiJ#a 54ii^ 

^«««*r*ftir5#WMI*fflV'»&*t5. 30 

[0024] #43, n 2 1- 14, 1 ow&si&efcm./ X/U 

Hl^tc(4, ^^nayfa- ?MC(Ct4 3oco& 

asata </ x^ 3 9 twists *ix^tb©*aa*§M&# 

&3 7 fc^blc#|frt£«*-fevf-5 2, KtblHlK 7 

rt5HHE»8S3 2 zmm-Tzte-fDmrntDfj * yy* 

co&affiniffiy X/P3 9©i£tfl©fcfc©;telH]-^#|$co* 40 

fc, *©IBilHt*<5v^-C-tiib*IW#P+5«il4:t>*L 
TV>5„ *f hAH, jfryhyV-h 

[0 0 2 5] <~f&&W%\Z%irtZW)ft>7* bls'Jx 

2 2 m 4 0 ^w&ffls 2 1 ^mmwmn 50 
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— *S.C, ^f^nj/^SD, IfefM^y FA 
H, *y hT-W-hHP, *>4tW — y y^7V- bC 

pjo^aas^UiLAHLr— iiro^ais^rff 5. -© 

-^MCOWlPfcJ:*), HHBHMS3 2«rKSW-5*-* 

^\ *0fS^ett±jy X/U3 9 cojgHF^pi, WEfl/^^3 

[0 0 2 6] <j ~*s^/i>m*tikmt%\zteft?>W)i'p>±. 
i& co 4 5 fcHR W *4&a £ ff 5 fc & ic , f*jh L T v £ 
««iaSS1ISr*&» 3 #5 fc # fc*S 5 x tf V = - * S C 

as-ra. f^s#i4, *-r, a>v-mvus i*jh^-c % tr 
# , A* £*ifc*«ttfe7*-* i4E* LfcvMeKgwc 

iWx-y fc LTffiti£4x5 fc 1 tic, 

© 5 *3, ftffl-f-a^a^ettts/ x^v- 3 9 £ *jiK*tjSi- 

5BH^/i'^3 8 0HlibfWW (t) (Wxfio. 5 
8>) , ti4^0fc#^a?KW*&tSS3 7ti«l5'< 
f ^a«©^fi[B#R3fcfc 19 (DaSjE^jfc*©^-^ (F 
L) #\ ^^^^/^**M<?5fc*c75r-^fc LTfElt 
SB 3 5 ICIEST 4X5 (^T-77'S2) „ LT, ifeT 
©7 : '-^©A>t;^H7Lfc/!i^^^flJltf$4x5 (XTy 

y*s 3) r»fij»f(4, eta»f^W*ft^^ 6 A^jf 
$4xfc^^^WKf$4x5 0 »f^#l4, &x<r>*r>-9<r> 
A***Ti"5i:l!tlUft^HI*&^'f!/^7 6A*i¥i-. 

[0 0 2 7] ghW»fHi*6^Wyf-7 6A*Sif*it5 
fc , 7 X/P^fflf 2 7 ICjoV^T, ^a^Sttti / X/U 3 9 CO 
5fe*«*mM«y b4 3rt(c*j^4xTV>5r fc 5 

(^7 7/'S4) c r.Wfc#, tL^a*±tb/X/l^3 

9 ©5fciB!is#«# y h 4 3 rt ]c/< (t4xtf, y X/Ht« 2 
7 LT^at«n±tii J XVw 3 9 co^fe«Sr#«^ y h 

4 3rtI^B**5„ 

[0 0 2 8] LT, lE1tfiB3 5 tCfBtt $ 4xfc-f =5/ 

ettti y X/u 3 9 lest/Si- 5 M H3/</u^ 3 8 trlllb^m 

(t) mmitx, jBBE^^4 0A»e>joBE**vrasfe 

4x5^a?«^r^©^a?Kn±aiy X/W3 9^^n±m^*5 
(XX5/XS5) . ^rLX, rcOMSjfWal (T) COM 

ic, aK^a«ft*&«=sg3 7^icBafi§4xfc»ft4^>'f- 

5 2{c-C^a^co«* (D) Sr&fei-ra (^fy/S 
6) . *fr^(Ci4, r.©^»i^B#w (T) cofflic, n» 
0S&7 3co,!Efttc4 9IS4*co£!§ft*7-7 ltf&ft 
L, I»7 l36»bO**S»tfcSt*3lr=F7 2C0 5*> 

n - b 6 3 C05feffi^BSr4^*q L, x-^'W 6 2 rtcoj^ 
ftffi«:*ai-5wfc^ ^a?Kl**&WB3 7 rtcojjMrSr 
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[0029] Z<Dt%. Jfc|SM5 3f4, IBltSB 3 5 
rtt^SBli$nfcjiiE*jS5*U-^ (FL) fc#LTfflR 
fcXQIkMZhltffifcnff&f&tm (±a) £iD» 
U «*iryf-5 2-etft^Lfc*&aJS©ME* (D) tit 
IWi (^f J//S7) „ ^LT, ±sSLfc (1) 5££ 

fcv*#frte^OBflr* (Hi ghst) zmti-fz, 

[0 0 3 0] S#fl|# (L o wflH§0 tfSffi^tlfdi 
3\ r**>t>**PLfc«* (D) ^iSEftflftl; (FL) 

* (Hi ghfif) ^ffi^Stlfc^lCii, ¥V9J#S5 
4ffl*^V;5'7 4[t Jt»*S5 3a»&©K*sflHf (H 
i ghl^) SrJPW^^V'M-S (^7?/S8) . * 
!)^74©*')y Mites ^fi/ys8^|ft5i 

ti, 2, 3t«*n-t-5 0 liHiBoahWwft*, Rmn 
(Hi ghffif) iJSHJ*S*ifc»* % i-ftfc*>*ftiL. 
fciS* (D) tflfEttflMI (FL) fc*L.-CV4a»ofc 

#!/^ Nttfi 1 T-feS^Pj, X7y7'S9t' 20 

o) . ^omskta©**^ fn*#a7 6Ba*etaiiif^ 

JM&*>f yf 7 6 A©Sfcfts©flH§-fc 5 ftfcft t-S^PW 

feftSClileiJ; 9&£ft5„ tH#¥®:7 6 Bfl»&©£JJB 

IBItSB 3 5 fcfEflii £ titzj - i> -t /t-flEftfcW© fz tb © 

[0 0 3 1 ] 3Hoefca«rfTofcKit!4»!S>tJb-f» 
LfcM* (D) tfSJIIEftSfES: (FL) (CjgLfcV^-g-K 30 

S/7°S 9T-YES tfliT^tiS„ iftfi-f-fcfr*,, *PE 
^^40 ©;>jnl±^©{&T^Sfft#fef&i : £g 3 7 ©o£ 
»JfcWtf&!&»©l*1IJ|1lf#»±U -5t©2:*>±;45 !> B# 

(^xs^S 11) D 

[0032] r. © i. 5 ^aiR^^jg 3 7 ^ 40 

ffiV^&gtfSft^©"?, ^©#\ #»3X h 

So 

[0 0 3 3] f^*#^|3Sg^3 lO^^g-Cfc 

±«a*WBSrl8»f 5 r t -5©-C, #H#^sp^ 

M^3 1 rtT*l&%igL^fct£*WCit-<T, 
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[0 0 3 4] 5 5 ^©WMftflsfc, CttS 

135 IdfBlt $ tlfcif lEft^S i '^ftfi-fe Vt5 2 

(3 0) 6UJBRUfc»#0*fclS3eL-CllfTUTV^5 
© T\ 0U x. tf fiBSIWoSSffiSSeB© S Kflt Jh« I3HE 

*>, JmSSetWftf^wScbia* 9 n#) fc*J^T\ its 
5ri^ V \ Sot, ffij£<DWlft&h±.fr'0mr%$:M 

So 

[0035] ^ixfc^j;"), l£^k:*TSB©ffitH# 

[0 0 3 6] {|&2©&lfe0tJ} 

<«^>a 6 2 ©^jfc^jwaEKfcafittS: 

-daw Lfc© t mmnmrnzG-tzmmim-n^ztt 
**»j©»«^aK*(4, JiM-f 5«ii 

5 J; 5#it^ti5tro-T?fe-5o -f-^t3*>s 06 ©^p<, 
*H*«»*«aStttt, »S*lr>-f-5 2©^fei^^ 
5 k UT, ft 1 ©**«-CRW Lfc 

© t R«J©efcttlS(lf^BI^^>f 7 6 A, & J;U*0f5£© 

Bl'JP^, feHFJfS©NF^Jx ^Jx.tf0B#, 8B#, 16Nf 
Klft5£ttl$fa-l§-&*£-f5tHl### (^^-7-) 7 6 

7 6ca»fe©tH*flr*©sfli*-f 5v^iort»a 

j;5«fia^^TV^5„ ^©te©#J^(4, 0175 
S0 4 Id* L/cft 1 ©»«© tot |WI«-C'fo5fcJ6Si 

[0 0 3 7] <»^>±ffi«^©S»a^Sl-OVN 
■C, ±a*Lfc0f*©^!llC*5(t5Kl^^0 7 (d*^^T 

a*^aSB^am©tt#^ff5Hp-e> ^t°>-3 

0f«ON*lt4ofc6> (X7^S12) , tt«ffa7 
6CastH*fll**r3Si-5. Mf^fft^tiL 
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12, snov^fWYEsrof^^ xf^y 
ttWi, *©«*©IM8©ttffe9SfT*>;h,5. *ry:/s 

[0038] r© J; 5 fc*H*«fcJ:;fttf, f+B#^a 7 
6C^^B#P^P H 1PS (8B#H^i) iCf+Bf{f U 

^f^WWIffit?, «BFJT«©B^J(^3ffi©itl:©iiM& 10 
Zft 5 r £asT£\ x#oft*i$in*?&#g:L-cg»i8 
fcflUtoflHBfcfT 5 r. i: , 8g©{f *ttt*«*>4 

H-B#¥S 76Ci:LT(i, feB IH CH#giJ(c{f 

Bf 7° n ^ 5 A K i. 9 ft B g& 5ft * ©B#£iJ icjf-§-5r 

[0039] {mm} 

(1) ±e*SEK«-CH:, ftK&agggtLT^t'V 20 
DSf, 3r5£©jf#Jt i^A^Tl::* SS*ifcK*Srt 

5c* 1"* 0JPJE*^4 0) *»e>{Hnt&*ir5. 

[0040] ( 2 ) ±ta£-Httflij-??f±; sNfftaag 2 i 

fca*. rtUJWklk, f!lx.«Kl/>"ffl*y7"?r)5fe#-rS 30 
tz » * © K W V ffl * y y (£*f L T S&ffl Srefcffl-t- 5 SB 

^*?!®©fc&©^®^B±ft&froTv^c:as, a»a>.5 40 

[0041] o) mi<Dmmmx'\t, mm-t^5 

LTt J; < , £ iblc Ky^?«*S:*lffl Lfcjgtf 
tic, mm±y^-5 2 t LTf±, Kvy^y/4 1t 50 
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[oo42] (4 ) ±mmmmxit. ww^a-ecsf* 

t LX^IttK Elt^af-lEtt^tlfcilE&^ll^A- 
[0 0 4 3] (5) ±B#3fe*«|-t?B:, H2&J:tfBl6 

©#n< , it*-fe^-^5 2^*dj±^^^ 4 o tmm^^y 

3 8©Pfl^iaKUTV^S, ^*-fe^f-5 2i^IH^/l/ 
7*3 8 £*!3*ttffl/X^3 9(0Hfc:eRLTfcHL£ 

[0 0 4 4] 

&mcm^^xm\<DmmmjExte^'g*nm-f?>w 
m^t s !W^J#a■eo^walJ«f*lca6<3v^Tl«sr«■f 

fcaDEftSE* w</w fc S^©»f5» t 4: Jfctfc L TSf^SI 
Loo, fi§jfeM©J; 5 fcWWia6Kfcfliv*fc< tilft 

i^it^xnmm&m^mx # 5«-«it*m= ^ h sr<s 

tt SrMISsi- 5 r t * X 1 5 © tf , ff3t##B&K£ A t? @ 
IS?t® LTV ^fcttJRffllttfc^T, l»*^©*?fS^Elf 

La»fc, K»*isJ:rJ«BS*-r^^»Sr#ffli-5 

*S*4r#5 r t asx-# 5 t v * o 19 , ga©»± 

B#Pflas©<, ^ft*a^v>g«a5#6>n5„ 

[0 0 4 5] *5§BJ ©it** 2 i 5 1 , Mftt© 
■C*tf LTV^5©-^ : \ 0iJxtf*B#P^©»S^agg©a 

^ss^ap^^Bf, s«^a#iiiM^ H« ©s«^sn^ 
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JHttB-e *> 5 i KBttT 5 o £ Kit T* * S 1 v * 5 
[0 0 4 6] 3 Id J: 5 £ , FJrSB#p B 1FflPS 

* fcttgrjeo^atft 5 k w-BMr****-*- straps 
ffl n is * ngf s © Bt^ij m \cm%wn x- 

I»»©ttitii*IHf!:a:i:fc*«aBftfT5wfc«s-c 10 
IE 1 ] #3PJ©SI 1 ©3lffiW©*«^SSg©mS?r 

[12] *%®<Dm i ©*«jcoa*^a^e^fett5 
[13] ^mwcnm i ron^oKs^ssBwsft*^ 

*0^S Sr^-tif SB V h 5 o 

[04 ] #3Sej3<73Sg l ro£%ffl0£«&agS<z)$tE*& 
*i#®©ilE*K*iftf^S:*i-|gT?*>5o 20 

[E 5 ] *3SW©» 1 O£lfc0J©£$Rflaffi§ai0>«ifts«r 

[El 6] *3SW©*2<o|?J(fi^joSS«!.aS«^fc»t5 
[EI 7] *38WoSB2©HJ£«fyoftK«! ; a^llol(if^* 
[EI 8] «3fei«OKiR«iaS*^*JttSiNltfl£S«*sJ: 
[S^oM] 

2 1 30 

2 7/ 

3 o ^mmmmm 

3 l km^ * 
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3 2 
3 4 

3 5 tettisa 

3 6 MMBKfflS 

3 7 AyUKftlclMFK 

3 8 Igfl^/K/ 

39 ^a^stm/x^ 

4 0 MEE? y$ 

4 1 Yvymtsvrf 

5 l A7J^^A- 
5 2 8K*rfeVf- 

5 3 itm^& 

5 4 W»J#« 

5 5 

6 1 

6 2 x— /^f 

6 3 7n-F 

6 4 siiiy^^ h-T y?y-f$ 

6 5 — — K/W 

7 1 ISftiTF- 
7 2 

7 3 |gib[@ISS 

74 j3W$ 

7 5 ft #ffl*«B5 

7 6 A chttilbfBMte* 'fyf 

7 6 B fh^ft 
7 6 C H-Bf#S 

a sts^a^ij 

AH StSift^^ 
B X*&aSt* 
SC ^.t°y=3 — 9 

sd ^fyf^p*^ 




71 72 
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